In vivo acetylcholinesterase reactivation in male guinea pigs and rhesus macaques following cyclosarin exposure and treatment with 1,1'-methylenebis{4-[(hydroxyimino)methyl] pyridinium} dimethanesulfonate.
Acetylcholinesterase (AChE) reactivation studies were conducted in guinea pigs (GPs) and nonhuman primates (NHPs) to determine the 1,1'-methylenebis{4-[(hydroxyimino)methyl] pyridinium} dimethanesulfonate (MMB4 DMS) dose that reactivated at least 20% of blood AChE within 15 minutes following cyclosarin (GF) dosing (used as the criterion for efficacy). Male GPs and male rhesus macaques (NHPs) were pretreated with atropine 15 minutes prior to GF administration (1 × median lethal dose [LD50]) and MMB4 DMS 15 minutes following GF administration. The GP survival was 5 of 8, 8 of 8, 8 of 8, and 6 of 8 for the 0.75, 3.0, 6.0, or 12.0 mg/kg MMB4 DMS treatment groups, respectively. In NHPs, survival was 6 of 6 at 0.5, 1.2, 3.0, or 9.3 mg/kg MMB4 DMS, respectively, 24 hours post-challenge, with the majority of animals noted as clinically normal by 24 hours. Pharmacokinetic/pharmacodynamic modeling revealed that 1.8 mg/kg in GPs or 0.013 mg/kg in NHPs would result in an average 20% reactivation; human equivalent doses were calculated as 0.39 mg/kg (based on GP data) and 0.004 mg/kg (based on NHP data). The model suggested that MMB4 plasma concentrations of 1000 ng/mL and AChE reactivation of 80% would be most effective. Although a 0.5 mg/kg MMB4 DMS dose in NHPs resulted in 100% survival and an average of 78% AChE reactivation, adverse effects associated with GF administration were still observed 24 hours post-challenge (tremors, mydriasis, and weakness were observed in 3 of 6 animals). In comparison, 6 of 6 animals treated with 1.2 mg/kg MMB4 DMS were observed as clinically normal 24 hours post-challenge.